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Motivation
Comparative analysis of wide spectrum of organisms is 
essential for understanding their adaptation to the 
environment. All the organisms, although they share a 
common ancestor adapt themselves to the environment 
changes where they are living and evolve with different 
variations of function, organization and phenotypic 
features. Recent progress in genomics, bioinformatics and 
physiological studies now allows for systematic exploration 
of the adaptive mechanisms that lead to diversification of 
biological systems. Therefore, the development of the 
scientific framework for studying the evolution processes 
and phenotypic variation is essential for the interpretation 
of such events. 



CHISEL Workflow



CHISEL Algorithm: Level 1
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First Level: Domain 
Alignment

At this level, it is important to differentiate and cluster 
sequences having varying functional domain composition 
and sequence lengths.  These differences may be due to 
evolution of the organisms.



CHISEL Algorithm: Level 2 and 3
Second Level: Functional Classification

Third Level: Taxonomy Classification

Alcohol 
dehydrogenase
superfamily with 
similar domain 
composition.  
Members of the 
initial cluster 
perform a variety 
of clusters.  At this 
level, the initial 
cluster is broken 
into sub-clusters 
which will be 
further refined 
based on function 
and taxonomy.



CHISEL Homepage



Three Searching options



CHISEL Search based on Seq. ID and Protein Family

Get sequences based on EC 
Number, PIR SF or GI for 

Chisel Analysis and cluster 
development.



Chisel Search by seq or protein family
General Seed 

Cluster Information

Interpro Domain 
Composition of 

Sequences

Sequence List to 
submit to Cluster 

Analysis



Chisel Search by seq or protein family
Taxonomic and function specific 
Chisel clusters generated giving 

similar characteristics of the 
sequences within the clusters



Chisel Search by Phenotypes or metabolic 
pathways

Chisel allows to search specific 
clusters based on several 
phenotypic and function 

characteristic or metabolic 
pathway involvement



Chisel Search by Phenotypes and Pathways
Chisel displays Cluster 

characteristics such as EC, 
Metabolic Pathway, common 

taxonomy, phenotypic 
characterisics and more.

Color bar indicates 
sequences belong to 

different PIR 
superfamily cluster.



Chisel Search Feature results

Chisel also displays Cluster 
characteristics regarding Feature 

and structure composition.



CHISEL Cluster Query

Search any sequence for 
cluster similarity against the 

HMM Chisel profiles



CHISEL Cluster Query Results
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